In vitro modeling of unsaturated free fatty acid-mediated tissue impairments seen in acne lesions.
Acne vulgaris is a disease of pilosebaceous units with multifactorial pathogenesis, including hyperkeratinization, increased sebum secretion, and inflammation. Recently, it was suggested that acne subjects may have also impaired skin barrier. We hypothesized that excess unsaturated free fatty acids (UFFA) present in the sebum may cause barrier impairment associated with increased follicular stratum corneum (SC) thickening and inflammation seen in acne. Therefore, epidermal and sebaceous lipid profiles from acne and healthy subjects were analyzed and an in vitro epidermal tissue model was developed to validate this hypothesis. Significantly increased levels of free fatty acids (p < 0.05) were observed in skin lipids of human acne vs. healthy subjects. Exposure of human epidermal equivalents (HEEs) to the UFFA oleic acid (OA), also present in sebum, led to barrier impairment associated with increased SC lipid disorder, increased secretion of interleukin-1α (IL-1α), and excessive SC thickening. Furthermore, the expression of genes encoding for inflammatory cytokines and epidermal differentiation proteins was also increased both in acne lesions and in OA-treated HEEs. Taken together, these data are in agreement with the hypothesis that excess UFFAs in sebum of acne subjects may contribute to impaired skin barrier associated with the increased follicular SC thickness and inflammation seen in acne. Moreover, OA induces similar molecular and phenotypic changes in HEEs as those seen in acne lesions and suggests that an UFFA-treated epidermal tissue model can be used to study the UFFA-mediated pathways involved in the pathogenesis of inflammatory acne and for the development of appropriate therapies.